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I. An Accownt of the Canfe of the late remarkable Appes-
vance of the Planet Venus, feen this Summer, for ma-
ny Days together, inthe Day time. By Edm. H Halley,

R. S. Secr

T may juftly be reckoned one of the principal Ufes of the
Mathematical Sciences, that they are in many Cafes able

to prevent the Superftition of the unskilful Vulgar; and by
thewing the genuine Caufes of rare Appearances, to deliver
them from the vain apprehenfions they are apt to entertain
of what they call Predizies; which fometimes, by the Artifices
of deligning Men, have been made ufe of to very evil purpofes.
Of this kind was the late Appearance of #Zemus in the Day
time, generally taken notice of about Londoss and cl{ewhete s

and by fome reckoned to be Prodigious. This put me upon the

enquiry, how it came to pafs that at that time the Planes
thould be {o plainly {cen by Day, whercas fhe rarsly thews
her {elf fo, unlefs to thofe who know exactly where to look for
her. To refolve this, the following Problem arofe, viz. To
find the 5' ua;ion of the Planet in relpect of the Earth, when
zi}c .é; ca of the illuminated part of her Disk is a Maxinam.
vpﬁxgate this Maximum, 1 found it requifite to aflume
ci\c ;lowmo Lemmata. 1. That the vifible 4reas of the Disk
of the {ame Planet, at differing Diftances, are alwayx fecipro-
28 the Squares of thefe Dxftances which is evident from
i Frinc 1p1 s of Opticks. That the 4rea of the whole
Diiof the Planer isto the Arm of the illuminated Part there-
af, as the imameter of a Circle to the Verfed-Sine of the exte-
riour A xw?c at the Planet, inthe Triangle at wholc Anglesare
Sun, Eorth, and Plaweste  TH. That in all plain Triangies,

the &

four 1mes ln Rectangle of the Sides containing any An,me is.

in the excuds of the Square of the Sum of the Sides above the
Jauare of the Bafs, as the Diameter is to the Verfed-Sine of
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the Complement of the contained Angle to a Semicircle, which
I call the exteriour Angle:. This is a new Zheorem of good ule
in Trigonometry, and eafily proved from the 1244 and 13¢4 of
the I\, Elem. Euclid.

This premifed, putting = for the Diftance of the Su# and
Earth, and # for that of the Swz and Penusy and x for the
Diftance of the Earth and Penus, or the third Side of the
Triangle which we feek ; by the third Lemma, 4 » x, will be
to the cxcefs of the Square of # -}-x above the Square of , as
tlic Area of the whole Disk of Penus to the Adrea of the part
illuminated ; and by the fir® Lemma, the Area’s of her whole
Disk are at all times as the Squares of x reciprocally ; whence

wnt-2nxtxx—mm .
- r will in all Cafes be

the Quantity .
4nxt.
proportional to the 4rea of the illuminated part.
Now that this thould be a Maximum, it is required that the
Fluxion thereof béequal too, or that the Negative parts there-

of be equal to the Affirmative, that is, that 2 #x -2 v x X
4257 = 1285 % X A8 - 28X - XX —mm; and
dividing allby 4 7 x*», the Equation becomes 2 7 x —f~2 x x
=3#n6nx - 3xx — 3mm Confequently 3 #n --
4nx 4% x — 3 mm, and therefore x —=vimm-- s
— 27

From hence a ready and not inele- -
gant Geometrizcal Conftru&ion (if I
may be allowed to {ay {o) becomes
obvious ; for with the Center S and
Radivs §7 — m, defcribe the Se-
micitcle 7 D A5 and with the {ame
Center and Radius § £=— », the femi~ g
citcle £7 B ; which two Semicircies
thall reprefen: the Orbs of the Earth
and Penus. Make the chord 4 D e-
qual to the Radiwus § 7, and from D El
towards 4, lay of D F =S E; draw
7 F, and thercon place Hf—=B & —
2, and with the Center 7 and Radins "L
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7°G defeeibe thearch GV, cutting the Semicitcle B 7 E i 77
and draw the lines S 7, 77 1 fay the Triangle $7 7 is Simi-
lar to that at whofe Anglesare the Sun, Earth and Penus, at
the time when the Area of the enlightned part of that Planer’s
Disk, as feen from the Earth, is greateft. How this Geo-
metrical Effe@ion follows from the Equation is too evident
to nced repetition. v

In confequence of this Solution, I find this Maximum al-
ways to happen, when the Planet is about forty Degrees di-
{tant from the Suz; and the times thereof, about the middle
between her greateft Elongations on both f{ides from him, and
her retrograde Conjunctions with him3; when little more than
a quarter of her vifible Disk is luminous, and refembling the
Moon of about five Days old ; and notwithftanding thac:her
Diameter is at that time but 50 Seconds, yet the fhines with
{o ftrong a Beam, -as to {urpafs the uniced light of all the fixt
Stars- that appear with her, and cafts a very {trong Shade on
the Horizontal plain whereon they all thine: an irrefragable
Argument to prove that the Disks of the fixt Stars are uncon-
ceivably {mall, and next to nothing s fince fhining with a na-
tive Light, fo many of them do not equal the reflex Light of
one quarter of a Disk of lefs than a Minute Diameter.

In this fituation #enus was found in Fuly laft, on the tenth
Day, about which time, when the Sun grew low, fhe was ve-
ry plainly f¢en in the Day time, formany Days together: as {he
might have beenin the Mornings, about the latter end of Sep-
tember.- But this, arifing from the Caufes we have now fhewn,
is nothing uncommon ; for-every eighth Year it returns again,
{o that the Planet may be feen on the {ame Day-of the Month
and Hour, very nearly in the fame place; as all acquainted
with the Heavenly Motions muft know.

Laltly, it may not be amifs te note that the Equation x —
V'3 mm -1~ nn — 2 nhasaLimit; forif » beequal to ; m, the
point # will fall on B ; and the whole Disk of a Planet at that
diftance from the Sun would be the Muximum, viz. when in
its fuperior Conjuncion withthe Sz And the like if » were
les than £ m; the Arch G# infuch Cale not interfefling the

Semicircle B E. 2 I A



